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pl^ij^a^l^iner jwhlch; provides. 



can be con ^ 

f^il^^ llner ; ^ 

•>, ;> * tri fe|^^ tacky double- 

' ^&||f^ of 
20 this tie)^^ articles can 

be ^^^^^ 

plaster walla) nwrely pras of the tape on the back 

of the article and then pressing the article in position against 
the wall. The .yiscoelastic ^ conformation charac- 

teristics of the tape pen^t o? establishing intimate long- 
lasting adhesive contact with; the opposed article and wall sur- 
faces even if rough and non-parallel , to thereby provide a 
durable resilient semi-rigid mounting of tho article. 

The pressure-sensitive adhesive coating that is employed 
30 is of a type which is aggressively tacky in its normal dry state, 
and it has tt pexroanent ,r hype? shear strength characteristic, by 
which it is meant that the adhesive is long-aging and will not 
soften or turn pasty upon prolonged contact with wall surfaces 
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;'3||;ji^«<^ ; The in^idh^f 

the 'quick-stick or 
cc^esivepi^e^ieB of the ao^siveiiire avoided. We prefer to 
: make use- of adhesive coatings Which consist essentially of a 
20 water-insoluble -non-softening aggressively-tacky viscoelastic 
cross-linked polymer; although coatings of equivalent adhesive 
material haying the requisite properties can be used since it is 
the physical nature of the adhesive coating that is important in 
the tape structure. Certain cross-linked acrylate copolymers 
have been found tc be excellent for this usage and ere presently 
.preferrod. .• . : - = V* 

This highly flexible tape is resilient, compressible 
and recoverable, etrotchable and retractable. It has an elastic 
compressibility modulus in a range which we have found to be 
30 highly advantageous, it is highly conformable to irregular or 
rough surfaces which it is pressed against, so that intimate 
eurf ace-to-surface contacting and bonding thereto can be effec- 
tuated. Th tape as a whole has sufficient "give" and resilient 
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both teo^i|^ v e^/econora^^ have a bulk density in 

- the' winge of' j^to f J lbs, pel" cubic foot (0.08 to 0.32 grama per 
20 cc.) and J^jpref erred t foam density has been in 

the range of, apprpHmately 12 : to lo" lbs . per cubic foot (0.19 to 
O.26 grams per icc). Other properties will be 'designated later 
on. The U8e:,of equivalent foam materials having the requisite 
physioal properties is contemplated. 

It is the combination of the foregoing factors in a 
unitary tape structure which we have discovered to be responsible 
for the utility of the tape as a mean? for mounting and durably 
holding rigid weighty articles, and which distinguishes it from 
double-coated foam-layer adhesive tapes which lack adequate 
30 general utility in this field of use. These critical factors 
will be discussed in further detail as the description progresses. 

A desired length of tape and protective liner can be 
unwound and readily severed by finger tearing, or by cutting with 
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removed -ff ^ ^ skiing a blade to cut through the 

■ tape, ; 'tl^^ ^aid bf a 

^solventyii&t^ of' installation Will 

facilitateKl^e^ making of his sale because it avoids installation 
expense and delay. ' >/ t-W^-. " ' . ' 

20 \r;Aere-fKe'-aany situations • in which the tape of this 

invention can be employed to advantage both by artisans and by 
"do-it-yourself 1 ? people, In addition to dispensers and racks of 
various kinds, mention may be made of mirrors, pictures and 
plaques, wall and ceiling panels and moldings, wall telephones 
and telephone outlet boxes, thermostats, wall clocks and various 
kinds of meters, as further illustrations. Articles can be 
mounted on metal tanks and metal panels without puncturin', 
weakening or marring them. 

A tape having a foam layer thickness of l/l6 inch 
30 (1.6 mm,) can b used for mounting articles on a wide variety of 
wall surfaces, including metal or wood panels and plaster, 
wh ther or not painted or lacqu red, and marbl . Tape having a 
foam lay r thickness of 1/8 inch (3.2 mm.) is more v rsatile and 
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. ^needed tf oxtiwwiht iiig ^ a^glvon Partible 

m Mm^^ mounting 
^t*^sqxto per pound of 



the top of the 

strips 

to prevent . tilt- ' 
. <4fcg?aB^ additional bonding and . support. ■. A 

•v;| bottom *in the case of paper towel 

. v| ; '-force when towels are 

In the use of r 

i&ail *ligh^ and resiliency relationship 

20 in the fo^ laydr^ p sagging action and also 

resists peeling ^ altionit^r^ing to strip the tape from the wall. 
Yet the rubbery foam" layer has enough softneus, resiliency and 
"give" to avoid undue rigidity and to take up and distribute 
applied stresses in such manner as to enable the tape to provide 
a truly amazing holding power. 

The present tape permits of a semi-rigid resilient 
connection between the mounted article and the base. The mounted 
article will not wiggle or jiggle and it has a solid secure feel 
when pushed or pulled. A person pulling out a paper towel from 
30 a dispenser will not be made' to feel that it is insecurely 
mounted. A properly bonded article cannot be easily pulled or 
yanked off. Mounted articles are relatively saf from petty 
vandalism efforts. Indeed, the impression of solid and secure 
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/the rartl^l^U; fistehe^to^fto^ 'o$nerVrigld ; panel, . 

■ 'such e* >e>panel of an airpianeV^»otor boat; " tnicicV powered ; ■ ' 

appliahe^^ilr: duc^ 
20 inoludes j^delioate meahairiem^s^ a/block or a 



meter. ; The "lossy" churacteristio of the foam layer enables it 
to absorb and : dissipate vibratory shear stresses induced by 
vibrations of the panel, the tape providing a viscoelastie cou- 
pling. The tape also provides thermal and electrical insulation 
between the article and the base. : 

Conventional double-coated pressure-sensitive adhesive 
tapes having a paper, film or cloth element coated with adhesive, 
cannot be used for durably ^mounting rigid weighty articles, even 
Khen the present type of adhesive is used, thus proving the 
30 essentiality of the foam layer in the present struoture. On the 
oth r hand, most foam sheeting cannot be eyployed for present 
purposes, even when having an Integral skin surfacing which 
carries the pr sent type of adhesive. The present typ of foam 
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■"SSSp^ parv ialdo^e^uaefully .'employed 1 '. 

'^£^^^^ - Thus It 

>.v^ ^^^^juaed ^^n»i^lr«;;^l^xible-; aheet -pr atrip articles to 

v obtain ;^ with conventional 

ri«whift*A ft ftf^H :a^h^J^ : ^fl^^ ■ An, exai^le^a a .flexible molded 



. . do^e^c 

j?0.;>^^ a baaebpard or wal 1 for oarrylng 

;eledti^^^^ for securing delicate cotnponenta 

. of eleotronio e^p^nt jln p^ on the top of a base surface, 
witlto ]the advantage of, providing electrical, thermal and vibration 
■isolation:,. ^lutil '. -V\ " •••■/ * :. • - 

. The present product may also be supplied in unwound 

flat strip or 3heet form, protected on both faces by removable 
liners. Such sheets can be die cut to desired configurations. 

A manufacturer may supply a ready-to-mount article with 
one or more* pieces of the adhesive tape already adhered in place, 
30 so thp* the user need only remove the protective liner and mount 
the artiole by pressing it into position. 

In the acconpanying diagrammatic drawing: 

Pig. 1 shows a roll of the double-coated foam-layer 




of an arti- 
surface of 



. ^^y^e^tjm^e^p^e ;:;abunt9d^without .contaminating the 
- Mly^dlrty^material which may be .on the ,.. 

atrip may then 

. ■. v.b«-#ftaiiwvpeeled|ofC ;^in^the. ; :artiole. is to be pressed into 



., _ , 

mountl^ surface* The liner strip 



haj*&^ each side, since in the 

W P^^ ^ rv0 3 .J; t p c oycir both faces of the aggressively- 

20 tacky adhesive tape emd jt maintains the shiny-smooth state 
thereof; and it permits the tape to be readily unwound from the 
roll with the liner strip remaining in adherent contact with the 
back of the tape as a protective covering. The tacky adhesive 
tape adheres to the anti-stick curfaces of the liner strip with 
sufficient force to maintain the roil structure and prevent 
spontaneous uncoiling or unwinding. 

This tape structure may include a thin stretchy inter- 
mediate coating located between each pressure-sensitive adhesive 
coating and the skin of the foam layer and which firmly unites 

30 them. This intermediate coating may be included to provide a 
priming or barrier or other function which may be desired. It 
is to be considered as a sub-element of a compoaito flat-surfaced 
skin that covers and is unified with the cellular layer structure, 
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mitod to the adhesive coatings) which ^Ul jprovttfe the oombina- 
felon of releaeable liners and double -coated adhesive coatings 
embodied in the foam-layer product* Foaming against the pressure* 
sensitive adhesive coatings (or intermediate coatings) results 
in foam layer skins which are tenaciously united to the adhesive 
coatings » In this manner a double-coated pressure -sensitive ad- 
hesive foam layer in releaaable adherent contact with the liners 
is provided automatically during continuous production of the 
foam layer. One liner is ultimately stripped off when the pro- 
30 duo t it used in providing tape wound in a roll with a single 
liner strip as illustrated in Fig* 1* 

In the above manufacturing procedure th liners are 
provided with pressure -sensitive adhesive coatings in a 




mm 



mentioned 



and thus bec^^ timlif united to the ... 
foam 4ayw»>t^e/>oam:. skir^sr&rmed : against ' ^ ' 



adheaj v , _ v< _ _ 

s intermediate 

ooatin^J ahd tenabipWly' bohda ;tcT it so as to . j^aulV in a composite 
akin la^ip united to1:the',ta^ea^' ! coaMng^qp^proMdure has.'' ; ' K 
20 the incidental advantage ' that : the tacky-aurf aoed liner sheet ie'^'" 
masked over by at" non-tacky' coating, which perjnlie of easier ■ i 
storage arid handling of the liner; sheet preparatory to its use- 
in fabricating the roam layer product*. 

Thei foregoing manufacturing procedure permits of con- 
veniently curing or cross* linking the pressure-sensitive adhesive 
polymer when the adhesive is in its dry coated stcte upon the 
liner sheet, and during the foam layer production stage. A cross- 
linking agent included in the foam producing mixture, or generated 
., • ■ ■■ ..■ ■ . ..... • > , ... 

during the foam-making reaction, can migrate into the adhesive 

30 coating against Which the foam layer is formed, and curing of the 
adheaiv layer can be effected simultan ously with heating of the 
foam layer. Shis same result can b obtained ven when the adh - 
siv coating Is covered by the above-mentioned intermediat 
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have mift^raum • v 

' is : 

deso^lgd f |l.n ; ^^ ^,|ii^||^p |: ;£*921 ^916^1 The viscous foam- 
prwlua&ig ^tter ml^^ liner 

20 webs pursuant to the manufacture^ may consist 

* essentially of a mixture of polyux^ thane prepolymer, water and a 
catalyst, together with a flame re tardant agent if desired . The 
prepolymer may be formed from an alkyd resin of castor oil and 
diglycollic acid which is reacted with tolylene diisocyanate or 
the like ; to provide a partially polymerized polyurethane. Ihe 
water acts as the reactive foam generating agent The mixture 
is promptly extruded from the mixing machine and deposited upon 
the lower liner web as a layer upon which the upper liner web is 
laid, the resulting sandwich passing between spaced-apart squeez- 

30 ing rolls that are adjusted to provide a uniform wet layer of * 
desired thickness. Pre foaming of this layer between the flat 
eupp rting and covering liner webs (which are under tension) 
occurs, tog ther with further polymerization of the polyurethane. 
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1^£|§™|^ ' occur even- ' 

- 20 ^;.-# ; &^^ adhesives 

^vtacp*|a^^ are < 

aggresaively-tacky and Mgbiy^^> the polyacrylate being a 

copolymer;^ an alkyl acrylate having an average of 6 to 12 car- 
bon atoms in the alkyl group/and a small proportion (about 3 to 
12#) of a^copolymerlzable fflonoiner having a strongly polar func- 
tional group (such as acrylic acid,' methacryllc acid, ltaconic 
acid, aerylamlde, methacrylamide, acrylonitrile, methacrylonltrlle, 
or mixture thereof) . A 90 t 10 copolymer of isooctyl acrylate and 
acrylic add is exemplary^ ^ese copolymers are described In 

30 u. s. pat nts Re. 24,906 and No. 3,008, 850 . internal cohesive 
strength and shear strength can be increased by cross -linking 
curing as described m U. s. patents Ncs/ 2,925,174 and 2,973,286. 
3fcis typ of adhesiv has the advantage m th just d scribed 
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wlU b ^1^' 8 ? ft ^ stretchy (and, hence too weak end too prone 
to ea«), or will be too firm and insufficiently conformable, We 
have found that these retirements are satisfied when the adhe- 
BlVe :^? 8 8 cc^i^sslbility, modulus within the range of 
approximately 6 to 30 pounds per square inch (0.4 to 2.1 kg-j. 
per sq. ; . cm.) at 20£ compression. Shis modulus is measured by 
cutting 1 inch by 1 inch (2,54 cm. by 2.54 cm*) squares of tape 
and staoking to form an approximately cubical block (having a 
30 thickness' of approxiinately 1 inch (2.5 cm.)). This block is then 
compressed between platens (in a direction perpendicular to the 
plies) and th force nee ssary to produce a 20* compression 
(which is also the fore needed to balance th elastic recovery 
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ja^|p]J^ sa^Ie Vis Conditioned 

!| %by • e^boi^ arid " 50# • 

^ reiatiTO;^^ 

under ^ A tea t^Bt^p" 1/2 inch (ii27 cm, ) Wide 

( and c^prox^^ long is cut . Use is made 

of a cle^f^ 

bottom edge^mill€kl to form ah "^amglef^bf 90° with the flat surface 
20 of the panel/ OWe test strip Is Applied to this panel (supported 
in horizontal position) so that a l/2-inch by 1/2-inch ( 1 .27 cm. 
by 1,27 cm.) end area is in pressure-sensitive adhesive contact, 
contiguous to the edge and perpendicular thereto. The strip is 
firmly pressed against the horizontal panel by means of four 
passes with a rubber-covered roller weighing 4.5 pounds (2 kgs.)» 
The test panel is then clamped in a vertical position so that the 
free end of the test strip bangs from the horizontal bottom edge. 
This free end is folded ovei? on itself, adhesive side in, to form 
a loop, and a 100C gram weight is hung therefrom. Measurement is 
30 made of th time interval betwe n application and falling of the 
weight, the weight falling when the sample has slipped from the 
test pan 1 du , usually, to shear splitting of th adhesive layer. 
The time in minutes *a the "shear strength value". A 
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subjlcted' to a dead 
Inadequate 
the tape. 
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foroe^relStio^^ adhesive shear teat, 
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20 owing : teethe ^ the foam layer 

atruoturte to Which the cdhe^s^ivef oottingr -ore united. ' The follow- 
ing laboratory: test procedure has been -^'d upon the basis 
of a great deal of testing experience : 1 

• A 'rectangular aluminum plate (4 inches by 8 inches) 
(10 cm. by 20 cm.) is used, having a polished flat shiny-smooth 
face surface to provide a standard test surface free from com- 
plications that would result from using a rough or uneven sur- 
face. A straight bottom edge (having the longer dimension) is 
milled to form an angle of 90° to the face of the plate. 
30 A weighted aluminum testing block simulating a mounted 

articl is also used, made of a 1 inch by 1 inch (2.54 cm. by 
2.54 cm.) squar block which is 1/2 inch (1.27 cm.) thick, the 
edges boing milled to be at an angl of 90° to the face which is 
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^feTOtlbrv : lt^ contactiarid 



^tibivgl^^ air entrapiwnt, 

;^^aanvl^^ the precise size 

0;&otvthe W^;^ blo^k:;jL8rpoai-. 
^ f tlonad, ua^ face of the, plate (now 

20 supported In horl^ntal poaition .^paja table) so that the hook- 
carrying bottom edge la in allgnntent with the bottom edge ot the 
plate. A 1000 gram weight is placed upon the horizontal back of 
the teat block for 15 minutes to exert a controlled pressing 
action and to assure intimate contact between the two adhesive 
coatings and the aluminum surfaces. ^©ie plate is then mounted 
in a vertical position and a 2000 gram weight is hung from the 
hook at the bottom of the block, Die square sample of foam- 
layer adhesive tape is thus, suspended between and adhered to the 
plate and the blook, the latter being loaded by the suspended 
30 weight and tending to drag the tap sample downward on and past 
the plate surface • 

The time interval between the hanging of th weight 
and the dropping of the block, measured in hours, is the "bonding 
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'^fl!!!^ manufac- 

' ' ^.^ the 

■ '^preHously-^ foam layer 

20 ie formed between iiiter ahee^ wrta j P r?^^ 

sensitive adhesive. ' : -* ! ; * ' V rv 

The bottom liner sheet web (which provides the liner 
in the ultimate wound roll product; is a dense supercalendered 
Paper coated on both sides with a release coating of heat-cured 
anti-stick silicone reein (such as Dow-Cornlngt 8 "Syl-off 23"), 
The face side carries a pressure-sensitive adhesive coating of a 
rubbery viscoelastic aggressively- tacky copolymer of isocctyl 
acrylate and acrylic acid (90,10 weight ratio), in a dry coating 
weight of approximately 110 lbs. per thousand square yards (60 . 
30 kgs. per thousand square meters)! th dry thickness being in the 
range of 2 to 3 mils (50 to 75 microns). This adhesive coating 
is covered by a nontacky coating of a butadi ne-styrene copolymer 
(33t67 weight ratio) (such as Goodyear »s"Pliolite 160"), m a 
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^^^^ ; : 

; is madc^^ and di- : 

glyocllic acid t ^i2i3 't^v^i^t;>atioX hwirig vam acid number in the 

20 range of -4 ^ 

cyanate (for examplei|^u:;Pont 1 8 "Hylene^TM" ) in 2.52:1 weight 
ratio; the reaction being conducted ^til50-200°C, for a length 
of txme sufficient to form a prepolymer haying a viscosity of 
10,000 to 25>Q00 centiposes at 25 °C. as measured with a Brookfield 
viscometer. A mixture is then made of .100 parts by weight of 
this polyurethane prepolymer and 1 part /of; dimethyl polysiloxane 
anti-foaminr> additive (for example, DoWrCorning's No. 200 fluid) 
and 0,2 part of stannous octo&te (for example, Nuodex'a "Nuo-Cure 
No, 28" )• The function of the silicone additive is to control 

30 the subsequent foaming action to provid a finished foam layer 
product having a relatively uniform fine-c lied structure. Tne 
stannous octoate promotes the action of the subsequently added 
catalyst. 
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wiohed^^ (5.7 meters) per 

minute, and move through 'a horizontal oven about 53 feet 

20 (16 meters) Ion's. ; Keat^.is, aupp heating panels 

located ab^ by circulating 

hot water (at abous 90°CV); the air temperature as measured 2 
inches (5 cm.) above the web reaching about 65° C. During this 
stage of travel 4 free foaming occurs between the supporting web 
and the unrestrained covering web (which rises as the foam layer 
expands) to produce a "green" low density foam layer about 1 1/4 
inch (32 mm.) thick. As previously explained, this foaming 
against the intermediate coating which covers the pressure- 
sensitive adhesive results In strong bonding and also permits 

30 unreached diisocyanate to migrate into the acrylate polymer adhe- 
sive and produce cross -linking. The warm f oam-containing web 
then leaves the oven and moves on the bed plate through room air 
for about 12 feet (4 meter?) during which stage it is gradually 
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.-'.{ ' ^ i?mai»ii^^ that the 

^ about 
. ]5^^60^s0ipm^i; thi<*i^ {then sprir^s iback. This action ; 

o^ehr Aip t^ layer so that 

20 subfteqveh^v shrinkage or ^oiiap^ ten\porary top 

liner ie then peeled off and wound up on a driven liner winder. 
The double-coated foam layer and the adhering bottom liner are 
wound up in a jumbo roll. Further curing of the foam layer and 
cross-linking of the adhesive may take place in the product. In 
a later operation this sheeting is slit and wound into tape rolls 
of desired width and length, ready for packaging and sale. 
(See Pig. 1). V 

Biis procedure .results* in a viscoelastic spongy poly- 
urethane foam layer having a fine-textured predominately open- 
30 cell structure that is somewhat fibrous, the cavities or inter- 
stices randomly varying in size from about 50 to 500 microns; th 
surface "skin" of each face thereof b ing smooth but extremely 
thin and not being an imp rmeable membrane, sine the contiguous 
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^puning;^ or 
20 wall surface alsoj^i^^^ durability of the mounted relation- 

ship because of a «rtiih degree of mechanical interlocking,,that 
develops ; "nnd thcr^^ to interfacla] slipping 

and shear. •. ' ' ' 'j . 

Tn typical tape^ above manner, 

having a foam layer ^ickness of 1/8 inch (3.2 mm,), the follow- 
ing repre sent at Ive average values were determined for the men- 
tioned physical characteristics: 

The longitudinal tensile strength v/as 10 lbs. (4.5 kgc.) 
f >r tape having a width of 1 inch (2,5*t cm.) as tested in a ten- 
30 sile tester with ah initial Jaw separation of *i inches (10.2 /cm.), 
the Jaws separating at the rate of 12 inches (30.5 cm.) per 
minute. This is the tensile value reached when incipient rupture 
occurs, at the peak of the stress-strain curve, the corresponding 



wtchy^na^ / •• so that ^ 
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1 :;7#xli6?f58^^ sitangeht^ value was ' 

Ov35#§bdthpw frequency 



■V".- i^ii^v'^^'; 5 v ; - : ' r ' ■ '■' 

modulus^ val^ per sq. cm.) 



20 at 20#- opi^re as icm,^ 1 :^ 

^£ ""shear strength vaiue" of the pressure-sensitive 
adhesive boating was about 700 ' rninutes, even ;thbu^ the thick- 
ness is about double the value- for conventional film-backed tapes . 
(Use is made of a thicker than normal coating in the present tape 
product in order to obtain better bonding to porous and rough 
surfaces.) The '"bonding strength adhesion \ r alue" of the adhe- 
sive tape was 70 hours; failure occurring due to splitting 
(shearing) of the adhesive. ■ » 
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strength arid eqse^ of a water-insoluble non- 

softening aggresaiveiy-tabky viscoelas tic cross -linked polymer, 
such that they impart; t^ tape a bonding strength adhesion 



value of at least 30 hours (as herein defined); the combination 
of physical structure properties of the adhesive tape being such 
that rigid weighty articles can be mounted even on rough wall 
surfaces by merely pressing strips of the pressure-sensitive tape 
on the back of such an article and then pressing the article in 
position against the wall "to thereby provide a durable resilient 
semi-rigid mounting of the article, 

2. A tape article according to claim 1 wherein a poly- 
urethan foam layer is used having a bulk density of approximately 
12 to 16 lbs. per cubic foot (0.19 to 0.26 grams per cc); the 
pressure-sensitive adhesive coatings have a thickness in th 
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#e*tow&te one* stwp having smny 

SMOOTH fiU iASS SU*MC£S ON £/KH 

flat sttMY-SMoorff r/sca&Asr/c 

mm sipercHr nAT-JMMcee stems 
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